
Mayo Clin Proc.     •     May 2009;84(5):436-445     •     www.mayoclinicproceedings.com436

MIGRAINE AND WORKPLACE PRODUCTIVITY

For personal use. Mass reproduce only with permission from Mayo Clinic Proceedings.For personal use. Mass reproduce only with permission from Mayo Clinic Proceedings.

The Impact of Migraine and the Effect of Migraine Treatment on Workplace
Productivity in the United States and Suggestions for Future Research

REVIEW

WAYNE N. BURTON, MD; STEPHEN H. LANDY, MD; KRISTEN E. DOWNS, MSPH; AND M. CHRIS RUNKEN, PHARMD

Evidence suggests that migraine is associated with decreased
productivity. This article describes the results of a systematic
literature review of peer-reviewed publications that measured the
impact of migraine on workplace productivity in the United States
and provides recommendations for future research. A MEDLINE
search was conducted from January 1, 1990 to July 31, 2008.
Articles were included if the results were from a prospective or
retrospective study that reported work-specific productivity out-
comes in adults with migraine in the United States. Twenty-six
studies were included. Nine studies found that diagnosed and/or
undiagnosed migraine had a negative impact on worker productiv-
ity. Although one migraine prophylactic study found a statistically
significant improvement in worker productivity for topiramate-
treated patients, another found an insignificant difference in
lisinopril-treated patients. Fifteen studies compared the impact of
triptan therapy with a control group. The control groups in these
studies differed with regard to recall periods, time to follow-up, and
types of questionnaires used. Almost all studies found that triptan
therapy was associated with a statistically significant improve-
ment in loss in worker productivity vs the control group. Health care
professionals can reduce the impact of migraine on worker produc-
tivity with appropriate therapy. Researchers should collect
presenteeism and absenteeism data, report results in units of time,
use a validated instrument, carefully consider recall periods, and
report worker productivity separately. In addition, patients with
undiagnosed migraine should be included in disease burden studies.
When evaluating effects of treatment on productivity, researchers
should target well-controlled, double-blind studies and conduct
productivity research for new treatments.
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HPQ = Health and Work Performance Questionnaire; IHS = International
Headache Society; MWPLQ = Migraine Work and Productivity Loss
Questionnaire; WHQ = Work and Health Questionnaire; WPSI = Work
Productivity Short Inventory
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Migraine is a chronic condition characterized by epi-
sodic attacks of disabling headaches. These attacks

often present with any combination of pain, nausea, light
and sound sensitivity, or vomiting. In the United States,
approximately 18% of women and 6% of men experience
at least 1 migraine headache per year.1 The total costs of
disability attributable to these migraines were estimated to
exceed $13 billion a year in the United States in 1998.2,3 In
addition, a more recent study found that the total cost of
lost productive time due to any type of headache pain was
$19.6 billion (in 2002 US dollars).4

The prevalence of migraine peaks between the ages of
25 and 55 years, the ages when most individuals with
migraine are most likely to be employed.5,6 Since the preva-
lence of migraine is higher in women, the impact of mi-
graine on the labor force will increase during the upcoming

years because more women are entering the workforce. In
2007, women comprised 46% of the total US labor force,
and this percentage is expected to increase in the future.7

On an individual level, the disabling impact of migraine
may affect a migraineur in numerous ways, including edu-
cational and employment choices.8 Migraine has serious
deleterious effects on patient quality of life even when
patients are not experiencing an attack.9 This is often
termed interictal burden.

Evidence suggests that, despite the debilitating effects of
migraine, the condition is underdiagnosed and undertreated.
The American Migraine Study II found
that approximately half of migraineurs
are undiagnosed.10 The Landmark Study
found that a quarter of individuals whose
headache diary accounts met Interna-
tional Headache Society (IHS) criteria11 for migraine were
not diagnosed as having migraine when they consulted a
physician about headaches.12

This article summarizes the results of a systematic review
of the literature on the impact of migraine and migraine
treatment on productivity in the workplace in the United
States. Research in this review included prospective or retro-
spective studies of experimental and observational design.

METHODS

A search of MEDLINE (January 1, 1990 to July 31, 2008)
was conducted to identify articles that assessed the impact
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of migraine on work productivity in the United States. The
following keywords were combined to identify appropriate
citations: migraine disorders OR migrain$ AND absentee-
ism, productivity, presenteeism, task performance and
analysis, sick leave, efficiency, workplace, occupational
health, employment, efficiency, organizational, disability,
work, economics, cost and cost analysis, cost$, or quality
of life. The terms migraine disorders, absenteeism, task
performance and analysis, sick leave, efficiency, work-
place, occupational health, employment, organizational,
and cost and cost analysis were searched as both medical
subject headings and keywords. In MEDLINE, a $ within a
search term includes any set of letters in place of the $. For
example, a keyword search for migrain$ would include all
articles with the words migraine, migraines, and
migraineurs in the title or abstract.

This review focuses on migraineurs’ loss in worker
productivity in the United States; therefore, studies were
excluded if they did not report the results of worker produc-
tivity separately from other types of activities, such as
school or leisure; if the article had not been published in the
English language; if the focus was animal research; if the
results were not reported separately for US participants; if
the results were calculated from a model; if the population
included individuals 18 years or younger; or if the results
were not reported separately for patients with migraine vs
other types of headache. Both retrospective and prospec-
tive studies were included.

RESULTS

More than 1600 titles and abstracts were reviewed. Twenty-
six studies published in 24 manuscripts met all inclusion
criteria.5,13-35 Studies were grouped by the type of results
reported, including burden of migraine, effect of prophy-
laxis, placebo-controlled studies of the effect of episodic
migraine treatment, and pretest and posttest studies of epi-
sodic migraine treatment. Pretest and posttest studies were
further divided into those with time-based recall periods and
those measuring the impact of a single attack.

BURDEN OF MIGRAINE ON US WORKER PRODUCTIVITY

Nine articles estimated the burden of migraine on worker
productivity (Table 1).5,17,20,27,30,32-35 In these articles, indi-
viduals were asked to estimate the impact of migraine on
their work productivity. In 6 of the 9 studies on burden of
migraine, all participants had a diagnosis of mi-
graine.5,17,27,32,34,35 Durham et al35 limited migraineurs to
those who experienced a migraine within 4 weeks of com-
pleting the survey.

Three of the 9 studies on burden of migraine included
individuals with diagnosed and undiagnosed mi-

graine.20,30,33 In 2 of these 3 studies, individuals with undi-
agnosed migraine were identified by questions about their
headache symptoms, and the responses were compared
with IHS diagnostic criteria from 198811 to establish a
migraine diagnosis.30,33 Lamb et al20 used the Work Produc-
tivity Short Inventory (WPSI),36  a generic productivity
questionnaire, to compare the productivity impact of a
variety of conditions, including migraine, with the produc-
tivity impact of allergic rhinitis. The third study collected
data from respondents with headaches, and participants
were diagnosed as having migraine or other types of head-
ache by a neurologist when the study was complete.33

Four of the 9 studies on burden of migraine reported the
mean cost of lost workplace productivity.5,17,20,35 Stang and
Osterhaus5 calculated a national estimate of the cost and
number of days of restricted activity due to migraine. Other
studies estimated the mean number of hours of work lost
per attack (8.2 hours),27 the mean number of hours lost per
year (88 hours),34 the mean number of days of work lost per
year (4.4 days),32 and the median number of days of work
lost per year (4 days).30 Pransky et al33 administered daily
surveys with a telephone interactive voice response system
and found that 14.6% of workdays for migraineurs were
affected by a headache.

EFFECT OF MIGRAINE PROPHYLAXIS ON US WORKER PRODUCTIVITY

Two studies evaluated the impact of migraine prophylaxis
on worker productivity. Lofland et al24 found that the total
rate of lost productivity per migraineur was 3.1 hours per
month in the topiramate prophylaxis plus episodic treatment
group compared with 4.0 hours for placebo plus episodic
treatment (P=.002). Schrader et al28 found no statistically
significant difference in days of work lost between prophy-
laxis with lisinopril and placebo (2.30 days per 12 weeks vs
2.09 days per 12 weeks) in a crossover study that enrolled 60
patients. However, lisinopril was associated with a reduction
in the number of days with migraine.28

PLACEBO-CONTROLLED RANDOMIZED STUDIES EVALUATING THE

EFFECT OF MIGRAINE TREATMENT ON US WORKER PRODUCTIVITY

Five studies, reported in 4 publications, compared epi-
sodic migraine treatment with placebo in randomized
controlled trials and used a recall period that included
only 1 work shift.15,21,29,31 The methods used to estimate
lost worker productivity appeared to be similar across
these 5 studies. The presenteeism and absenteeism results
in hours lost per work shift or workday for these studies
are summarized in Figure 1. The mean difference in hours
of work lost per treated migraineur ranged from no differ-
ence to approximately 1.6 hours per migraine attack. For
studies that reported mean productivity loss by absentee-
ism and presenteeism, Figure 1 represents the difference
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between the sums of the means. Schulman et al29 reported
the median productivity loss, whereas the other publica-
tions reported the mean productivity loss. The differences
between the median productivity losses for the placebo and
triptan groups were significantly lower, but the absolute

value for the median productivity loss was lower than the
absolute value of the mean productivity losses reported by
the other studies. This finding suggests that the mean val-
ues for productivity loss may be affected by outlier indi-
viduals who are reporting high levels of productivity loss.

TABLE 1. Studies That Measured the Burden of Migraine on Workplace Productivitya

Reference Study design Measurement tool Adjusted results

Durham et al,35 Survey mailed to nurses in North Questionnaire Of 2949 individuals, 484 reported they had experienced
1998 Carolina migraine 4 wk before completing questionnaire. Median

number of workdays affected was 1 d in 4 wk. Affected
refers to absenteeism, presenteeism, or arriving late or
leaving early due to severe headache. Authors caution
that double counting was an issue

Fishman & Telephone interview of Participants were asked to estimate Mean ± SD total indirect cost for individuals employed
Black,17 1999 commercially insured patients the number of days they could not outside the home: men, $4827±$3490; women, $6146±

with diagnosed migraine perform and to estimate the $3498. Women experienced higher mean productivity
decrease in effectiveness at work losses compared with men, although no figures were

reported
Lamb et al,20 Compared workplace Work Productivity Short Inventory36,37 Mean cost of absenteeism due to migraine was $939,112

2006 productivity loss of patients and mean cost of presenteeism was $1,350,163 in 2257
with diagnosed migraine with patients with migraine. Mean total cost was $2,289,275.
patients with allergic rhinitis Authors valued an hour of work at $34.25. We
and patients with other calculated that patients with migraine diagnosis lost
conditions approximately 30 h of work per year due to migraine

Lofland & Retrospective, cross-sectional Participants were asked to report all Of 703 migraineurs included, 538 reported missing some
Frick,32 2006 study (Medical Expenditure their health conditions and annual time from work. Mean ± SE annual number of days

Panel Survey data) number of days missed from work was 4.4±0.39 (95% CI, 3.7-5.2)
(sum of workdays in which at least
half of day was missed because of
illness); total number of reported
days missed was divided by 0.5 to
reflect a conservative estimate of
work loss

Osterhaus Mail survey of patients with Questionnaire asked patients to report Estimated that mean ± SD of 8.2±5.8 h of work was
et al,27 1992 diagnosed migraine absenteeism, hours worked with affected by migraine symptoms per attack. Difference

migraine, and their percentage in lost productivity between men and women was not
effectiveness while working with significant
symptoms

Pransky et al,33 Medical bill reviewers who were IVR completed daily for minimum For migraineurs, mean number (%) of workdays with
2005 employed full-time were of 30 d during 3-mo period; 1 headache was 13.8 (14.6). Statistically significant

invited to participate. At end of question asked respondents to decrement was observed in work performance change
study, participants were compare speed of their work for for headache vs nonheadache days for a respondent-
classified into headache current day to their best day at work estimated mean speed change (–1.045) when
diagnostic groups based on on scale from 0 (worst day) to 10 comparing migraineurs with other patients with
interview and examination by (best day) headache. Nonsignificant  decrement in change in
neurologist mean bills per hour and mean change in output bills

per day were also observed
Schwartz Telephone survey to identify Diagnostic questionnaire that included Median number of lost workdays per patient per year

et al,30 1997 employed participants affected IHS classification for migraine and was 4
by a variety of headache types lost workplace productivity

Stang & Retrospective analysis of the Survey asked respondents to report Potential cost of lost productivity due to migraine was
Osterhaus,5 1989 National Health Interview employment status, presence or estimated at $115.6 million per month or nearly $1.4
1993 Survey data absence of health conditions billion per year for >6 million employed migraineurs.

including migraine, and impairment Employed male migraineurs had an estimated 2.7
resulting from chronic conditions; million d of restricted activity per year, and employed
questionnaire used a 2-wk recall female migraineurs reported 18.8  million d per year
period and results are weighted to of restricted activity
reflect national estimates

Stewart et al,34 Nationally representative US Work and Health Questionnaire with Migraineurs experienced a mean of 88 h of lost
2008 mail survey of 193,477 2-wk recall period productivity  per year

individuals enrolled in
American Migraine Prevalence
and Prevention Study

a CI = confidence interval; IHS = International Headache Society; IVR = interactive voice response.
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Cady et al31
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Schulman 
et al29†

Triptan Combination Naproxen Triptan Combination Naproxen Dasbach 
et al15

Study

Landy et al21 Study 2 Landy et al21 Study 1

PRETEST AND POSTTEST STUDIES EVALUATING THE EFFECT OF

TREATMENT ON US WORKER PRODUCTIVITY

Nine articles reported the results of single-group, pretest
and posttest studies.13,14,16,18,19,22,23,25,26 Individuals who initi-
ated triptan therapy were asked to report the impact of
migraine on work productivity while treating headaches
with usual therapy (pretest) and after initiating triptan
therapy (posttest). However, usual therapy was not defined
by the study protocol. In each of the studies, usual therapy
could include a variety of medications, such as narcotics,
barbiturates, nonsteroidal anti-inflammatory drugs, acet-
aminophen, β-blockers, or any combination thereof. In one
example, Adelman et al13 excluded individuals taking
monoamine oxidase inhibitors and sumatriptan from their
study. In another example, Davies et al16 did not exclude
patients taking sumatriptan when defining the usual
therapy group for the study that also served as a validation
study for the Migraine Work and Productivity Loss Ques-
tionnaire (MWPLQ), a migraine-specific productivity
questionnaire.

Table 2 summarizes the results from pretest and posttest
studies of migraineurs that asked individuals to consider a

defined recall period based on time rather than a single
migraine attack. A recall period reflects the duration that
individuals were instructed to consider when estimating
productivity loss. In Table 2 results are reported in days per
month of lost work productivity (eg, results reported in
days lost per 3 months were divided by 3 by the authors of
the current review to reflect days per month). Five of the 8
pretest and posttest studies evaluated migraine with a recall
period ranging from 1 month to 12 months.14,18,19,22,23 Work-
place productivity data were collected from 1 to 12 months
after initiation of triptan therapy. Legg et al22 included all
migraineurs who received at least 1 dose of sumatriptan in
the treatment results. For all studies that evaluated the
effect of a triptan on lost workdays after 3 months or more
of therapy, the amount of time lost from work related to
migraine headache was less than for usual therapy. How-
ever, the recall period for all articles in this set of studies
varied. Jhingran et al19 used a 4-week recall. Lofland et al23

and Cohen et al14 used a 3-month recall. Greiner and Addy18

asked patients to report the number of workdays missed
“this year before and after sumatriptan.” Some individuals
thought the question referred to the calendar year, whereas

FIGURE 1. Mean productivity losses reported in placebo-controlled randomized trials for a single attack or 24-hour period. Asterisk indicates
that total productivity loss for treatment is statistically significantly lower than the total productivity loss for placebo (P<.05). Dagger indicates
median productivity.



Mayo Clin Proc.     •     May 2009;84(5):436-445     •     www.mayoclinicproceedings.com440

MIGRAINE AND WORKPLACE PRODUCTIVITY

For personal use. Mass reproduce only with permission from Mayo Clinic Proceedings.For personal use. Mass reproduce only with permission from Mayo Clinic Proceedings.

*

*

*

0.0

0.5

1.0

1.5

2.0

2.5

Mushet et al26 Adelman et al13 Davies et al16

Study

R
ed

uc
tio

n 
in

 m
ea

n 
da

ys
 o

f 
w

or
k 

lo
ss

 p
er

 m
on

th
 w

ith
 t

re
at

m
en

t

Presenteeism

Absenteeism

Unspecified

others thought it referred to the 12-month periods before
and after sumatriptan therapy.

Three pretest and posttest studies reported results for a
single migraine attack or 24-hour period (Figure 2). These
studies found that triptan therapy was associated with a
decreased productivity loss from a half day to more than 2
days per month compared with usual therapy.13,16,26

Miller et al25 used data from 2 different pretest and
posttest studies (including the study published by Mushet
et al26) and reported the results of a time-series analysis.
The authors found that sumatriptan therapy was associated
with a 0.5-hour per week improvement in lost productivity
due to absenteeism and a 0.3-hour per week improvement
in lost productivity due to presenteeism.

Of the 13 publications that described 15 migraine treat-
ment studies (randomized, placebo-controlled, and pretest
and posttest) that reported the effect of migraine treatment
on work productivity, most studies specifically instructed
individuals to treat migraine headaches that were at least
moderate to severe in pain level.15,16,18,19,21,25,26,29,31 Four stud-
ies allowed patients to treat migraine when pain was at any
severity level from mild, moderate, or severe.13,14,22,23 None
of the studies that met our inclusion criteria for the current
literature review compared productivity loss in migraineurs
who were instructed to treat migraine headaches limited to
mild pain.

Across all studies, those that included the impact of
migraine on presenteeism used the following calculation:
Time Missed From Work Because of Symptoms of Mi-
graine + (Time Worked With Symptoms [100 – Percent-
age of Effectiveness With Migraine Symptoms/100%]).
This is sometimes referred to as the human capital method
of estimating productivity.27,38,39 The estimates for per-
centage of effectiveness while working with migraine
symptoms were self-reported by study participants. Not
all studies reported the results of the mean percentage
effectiveness for each treatment group. The estimates for
percentage effectiveness while working with migraine
symptoms ranged from 42%22 to 80%.13 Participants in the
study by Mushet et al26 reported that they were 69% as
effective at work with both usual therapy and triptan
therapy. However, participants in the study by Legg et al22

reported that they were 42% as effective at work while
taking usual therapy and 78% as effective when taking a
triptan.

DISCUSSION

Studies have shown that migraineurs experience lower qual-
ity of life than the general population40-42 and that attack

FIGURE 2. Mean productivity loss reported by pretest and posttest
design studies for a single attack. Asterisk indicates that mean total
productivity loss for treatment is statistically significantly lower than
the mean total productivity loss for placebo (P<.05).

TABLE 2. Mean Total Workplace Productivity Lost in Days per Month

Treatment with a triptan

Length of
Usual treatment not

Reference therapy 1 mo 2 mo 3 mo 6 mo 12 mo specified

Cohen et al,14 1999 0.68 0.50a 0.56a 0.52a

Greiner & Addy,18 1996 1.37b 0.46a,b

Jhingran et al,19 1996 2.50b 2.00b 1.70b 1.40a,b

Legg et al,22 1997 6.23c 1.85a,c

Lofland et al,23 1999 1.99d 1.39a,d 0.94a,d

a Difference between mean total workplace productivity lost with usual therapy and with triptan
treatment was statistically significant (P<.05).

b Publication reports only absenteeism.
c Publication reports only mean absenteeism and mean presenteeism. Sum of means are reported in the

table.
d Publication reports only total workplace productivity, and  mean total workplace productivity lost was

significantly different at 3 and 6 mo.
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frequency is inversely related to quality-of-life scores.42

Studies have also shown that effective treatment of migraine
has a positive impact on health-related quality of
life.13,14,19,23,26 Other studies have described the cost-effective-
ness of migraine treatment.43,44 Several of the publications
that met the inclusion criteria for this review of workplace
productivity also described results from quality-of-life ques-
tionnaires.13,14,18,19,21,23,26,28,35 The current study focuses on the
impact of migraine and migraine treatment on worker pro-
ductivity, a topic of interest to employers, health care deci-
sion makers, physicians, and patients. Worker productivity is
1 component of the overall impact of migraine.

Our literature review confirms that migraine has a nega-
tive impact on worker productivity and that effective
therapy can reduce loss in worker productivity. Estimates
of the burden of migraine suggest that the average impact
of migraine on loss in worker productivity is approximately
4 workdays per year. With 1 exception, all published stud-
ies that compared episodic treatment with triptans and pla-
cebo or usual therapy found a significant reduction in the
hours or days of work lost in patients treated with triptans.
We identified 2 studies on prophylactic therapy and worker
productivity in migraineurs. Prophylactic therapy with
topiramate was shown to improve worker productivity in
migraineurs compared with episodic treatment alone.
Lisinopril was shown to reduce the number of days with
migraine but had no significant impact on days of sick
leave.28 In a clinical update of that study published in a
different journal, the author suggests that the small sample
size (60 patients at enrollment) may have contributed to the
insignificant finding for loss in worker productivity.45

The studies designed to evaluate the effect of episodic
treatment of migraine headache identified in this literature
review used a variety of methods to measure on-the-job
productivity loss. Some studies of medication treatment
efficacy were randomized, placebo-controlled trials,
whereas other studies used a pretest and posttest design.
Usual therapy served as a comparator for the treatment
groups but was rarely defined in the study methods. For the
treatment intervention groups, time undergoing therapy
before measuring workplace productivity ranged from du-
ration of a single migraine attack to a recall period of 12
months in which migraine affected on-the-job productivity.
Data on the impact of migraine on loss in worker produc-
tivity were collected in a variety of ways, including vali-
dated questionnaires, diary cards, or telephone interviews.
Studies used various recall periods for measuring worker
productivity, including hourly measures during each attack
to 1-year recall periods. Worker productivity was fre-
quently a secondary end point, and therefore studies prob-
ably were not powered to detect statistical significance
with regard to the impact of medication therapy on worker

productivity. Worker productivity was generally improved
in migraineurs treated with medication therapy.

None of the studies that met our inclusion criteria evalu-
ated the effect on productivity of some important new
developments in migraine treatment. For example, none of
the studies evaluated the impact of occipital nerve stimula-
tion on migraine-related workplace productivity. Occipital
nerve stimulation is currently considered an experimental
treatment for intractable migraine.46

One of the goals of the current article was to review
studies of the effect of migraine medication treatment on US
workers. Our search method was designed to identify a
subset of publications with a focus on the US workforce with
migraine and was not intended to provide a comprehensive
view of the impact of headache treatment on productivity.

We excluded studies that reported the impact of mi-
graine on time lost at school and/or lost leisure time if loss
in work productivity was not reported separately.47-50 Von
Korff et al49 described the results of a population-based,
daily diary study that followed up individuals with diag-
nosed and undiagnosed headaches, including migraine, for
3 months. All study participants were employed for at least
3 days per week and were asked to consider the impact of
headaches on work or school when evaluating lost work-
days. The authors found that the most severely affected
migraineurs experienced the greatest reduction in work
productivity. Our search criteria included studies that re-
ported results for patients with a diagnosis of migraine and/
or patients whose description of their symptoms met crite-
ria for migraine separately from results of patients with
other headache types. Some studies collected data from
patients with migraine but reported their results with those
from other patients with headache.51,52 Our search was lim-
ited to studies that reported the results of US patients
separately to limit the impact of inherent differences in
health care systems and sick-leave policies. Studies that
reported the results of modeling exercises were also ex-
cluded because the data used to populate models were
likely to be obtained from original research that was in-
cluded in this review.2,38,43,44,53 For example, Halpern et al44

developed a disease model and used the results of the study
by Adelman et al13 to estimate the impact on worker pro-
ductivity. Similarly, studies that reported reevaluations of
previously published data were also excluded. For ex-
ample, data from Lofland et al23 were reanalyzed by
Lofland et al38 in 2001 to compare different mathematical
methods for calculating lost productivity. For our review,
only the initial study by Lofland et al23 was included.
Similarly, Hu et al2 used results of the study by Dasbach et
al15 to estimate the overall burden of illness from migraine.

Measuring loss in worker productivity is an increasingly
important component of health care research. Recently, the
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American College of Occupational and Environmental
Medicine assembled an expert panel through the Occupa-
tional and Environmental Health Foundation to review
available instruments for measuring loss in worker produc-
tivity in migraineurs. The group identified 4 key characteris-
tics for health-related productivity instruments: (1) support-
ing scientific evidence, such as reliability and validity; (2)
applicability across industries and occupations, disease
states, and conditions; (3) ability to support business deci-
sion making (ie, calculation of results to monetary unit); and
(4) practicality in terms of low cost, self-administration,
being easy, and being available in multiple languages.54

The panel suggested that in addition to retrospective
assessments of impairment, researchers should use daily
employee diaries to supplement their findings. The panel
suggested that self-report measures be cross-validated with
other workplace assessments. Although this adds a level of
complexity to studies, the panel believed that the additional
information would be helpful when the goal of the study is
to evaluate an intervention.54 The panel concluded that
research should focus on basic metrics that can be used as
national benchmarks for assessing the quantification of the
fiscal impact of health on the corporate bottom line.55

The economic burden of migraine on an employer can
be estimated and appropriate interventions offered to em-
ployees to address the losses in worker productivity.56

Lipton et al57 recommend that employers take actions to
manage migraine in the workplace, including supporting
internal health economic research and implementing
screening of employees for migraine. Incorporating em-
ployee questionnaires for screening, estimating baseline
burden of illness, offering appropriate migraine education
and conditional management interventions, and measuring
program effectiveness are important components of a mi-
graine disease management program for employees.

Because migraine is a chronic and episodic condition,
measuring the impact of migraine on worker productivity
presents unique opportunities and challenges when com-
pared with other conditions. For example, the impact of
allergic rhinitis should be measured during the allergy sea-
son.58 However, the impact of depression on work produc-
tivity is likely to be more consistent throughout the year.59

In contrast, the impact of migraine on worker productivity
should be evaluated for a single episode of migraine or
during a period in which migraine headaches are relatively
common. The challenge when measuring the impact of
migraine by episode is to collect the data at the appropriate
time with an appropriate recall period that captures the
entire attack. Measuring the impact of migraine over time
allows for the inclusion of the interictal burden of migraine,
but determination of the appropriate frequency to collect
data presents a challenge.

RECOMMENDATIONS FOR RESEARCHERS

The following are 9 recommendations for future research
studies with the objective of measuring the burden of
migraine and/or the impact of interventions on worker
productivity.

First, estimates of the impact of migraine on worker
productivity for a population should include a method for
identifying individuals with undiagnosed migraine. Studies
have estimated that approximately one-quarter of
migraineurs have not had their condition diagnosed.1,12 One
method for identifying individuals with undiagnosed mi-
graine in a population survey is to include IHS criteria
questions for migraines.30 If patients have headaches that
meet these criteria, their productivity data could be in-
cluded in the overall estimate of the impact of migraine on
a workforce.

Second, both presenteeism and absenteeism data should
be collected and reported separately. Most of the articles
identified in this review acknowledge that estimating only
absenteeism does not capture the complete burden of mi-
graine on workers or employers. Patients in the studies
identified in this review reported a wide range of percent-
ages of effectiveness while working with symptoms. De-
spite this inconsistency, collecting data on presenteeism is
necessary for a complete estimate of the impact of migraine
on worker productivity.

Third, studies of worker productivity should report units
of time and cost separately. If the cost of productivity loss
is reported without a corresponding estimate of time lost
from work, future comparisons will need to be adjusted for
inflation.

Fourth, researchers should choose well-validated instru-
ments for estimating the productivity loss associated with
migraine and other health conditions.54 Properly designed
studies will provide additional validation data for the instru-
ments and results that can be compared across studies. Vali-
dated instruments used in the studies identified in the current
literature review include migraine-specific instruments, such
as the MWPLQ, and generic measures of productivity, such
as the WPSI, the Work and Health Questionnaire (WHQ),
and the Health and Work Performance Questionnaire
(HPQ). The developers of the MWPLQ found that the instru-
ment was easy to comprehend, consistently interpreted, and
not burdensome for patients.60 The WPSI is a reliable tool for
estimating the time and cost impact of medical conditions on
worker productivity.36,37 The WHQ is a newer questionnaire
that is based on the Work and Health Interview, a telephone-
administered questionnaire.61 The WHQ includes 17 ques-
tions that measure usual hours of work, missed workdays,
days at work but not feeling well, and the impact of reduced
performance at work.34 The World Health Organization has
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supported the HPQ for use across health conditions to inform
the Global Burden of Disease project.62,63 The HPQ was
developed to address the difficulty associated with measur-
ing presenteeism.63 The HPQ also allows researchers to
make adjustments for common challenges, such as when
employees make up lost productivity time after hours.62,63

Schultz and Edington64 recently published a review of
presenteeism instruments.

Fifth, double-blind studies are preferred over pretest and
posttest studies for evaluating the effect of treatment on
migraine-related loss in workplace productivity. Pretest
and posttest studies may produce spurious results because
improvements in worker productivity may represent re-
gression to the mean and be unrelated to the intervention.

Sixth, placebo-controlled or head-to-head active con-
trolled studies are preferred over those comparing treat-
ment to usual therapy. Usual therapy is not standardized, so
comparing results across studies is difficult, particularly as
new treatments become available. For example, Davies et
al16 compared rizatriptan therapy to usual therapy that in-
cluded sumatriptan, but other studies comparing
sumatriptan to usual therapy did not include other triptans
in the usual therapy group.

Seventh, researchers should carefully consider the recall
period for productivity data collection and evaluate the
feasibility of collecting productivity data with both daily
employee diaries and retrospective assessments, such as
questionnaires. The recall periods used in the studies iden-
tified in this review ranged from hourly assessments of
productivity31 to an annual recall period.18,24 For studies
designed to compare migraine treatments, identifying the
most appropriate recall period presents a challenge. The
validation study for the MWPLQ was conducted using a
24-hour recall period for a single episode.16 Evidence sug-
gests that a shorter recall period is more likely to provide
accurate results65; however, a 24-hour or 1 work shift recall
period is likely to underestimate the impact of a migraine
that lasts for more than 24 hours. When asked to estimate
the mean number of days of work affected by the typical
migraine treated with usual therapy, patients in the study by
Cohen et al14 reported that 2.05 days of work were affected
by each migraine attack. A longer recall period may be
needed when the goal is to compare loss in workplace
productivity associated with migraine to productivity loss
associated with other conditions. When comparing study
participant recall with employer payroll records, Kessler et
al62 found good concordance with payroll records with 7-
day and 28-day (4-week) recall periods. Stewart et al66

recommend a 2-week recall period for measuring lost
workplace productivity across a variety of conditions. This
recommendation is based on their study of a 7-day recall
period and a 4-week recall period. They found that the 4-

week recall period led to substantial underreporting of lost
productivity time. Evidence suggests that recall periods of
3 months or longer are less likely to provide accurate
results.62 One study of cross-conditional absenteeism rec-
ommended a recall period of no more than 2 months.67

Eighth, losses in worker productivity should be collected
and reported separately from personal time lost. Publications
that describe loss in workplace productivity associated with
migraine separately from total or leisure activity provide
important information for employers, and calculation of eco-
nomic impact is easier. The burden of migraine clearly af-
fects many aspects of a migraineur’s life. Other researchers
have appropriately stated the importance of examining the
impact of migraine on school and leisure activities.47-50 We
acknowledge that reporting the productivity impact of mi-
graine on work underestimates the true impact of migraine.
Therefore, we recommend measuring and reporting work-
place productivity and other types of productivity separately
to provide the most useful information for employers, pa-
tients, and other decision makers.

Ninth, studies of new treatments should include mea-
sures of worker productivity. Although evidence suggests
that effective treatment reduces the impact of migraine on
worker productivity, the ability to compare productivity
results across treatments will provide important informa-
tion for patients, prescribers, and payers.

Other issues for consideration by future researchers
include the impact that the timing of migraine onset has
on worker productivity and the opportunities for real-time
data collection. Migraineurs who wake with a headache
are often already having moderate to severe pain, there-
fore missing the opportunity to be treated early. These
before-work migraines may affect productivity and lead
to additional presenteeism, partial absenteeism, or com-
plete absenteeism. Another issue for consideration is the
interictal burden of migraine. Capturing total loss in
workplace productivity may be more complex than con-
sidering the sum of the impact of individual attacks. Stud-
ies have shown that migraineurs are likely to have higher
anxiety levels than healthy controls.68,69 This increased
anxiety level may affect productivity in the absence of an
acute attack. The Migraine Interictal Burden Scale is a
validated instrument that was developed to measure the
impact of migraine between attacks and was presented
recently in a conference abstract.70

New technology allows researchers to use new methods
of data capture for collecting work productivity data.
Pransky et al33 used an interactive voice response system,
and patients called a toll-free number daily to provide their
responses using a touch-tone telephone. Other options in-
clude data collection via the Internet or handheld comput-
ers or smart phones.
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Developing comprehensive estimates of the impact of
migraine on workplace productivity is a complex undertak-
ing. However, with improved and consistent methods, pro-
ductivity data can provide important information for pa-
tients, physicians, payers, and employers.

CONCLUSION

Migraine has a substantial negative impact on worker pro-
ductivity. Both health care professionals and employers are
stakeholders in providing effective treatment that can re-
duce that impact in most migraineurs. Employers have an
opportunity to reduce the economic impact of migraine on
worker productivity by implementing effective disease
management programs. Such programs should include pa-
tient education on lifestyle changes that may affect the
frequency and duration of migraine and, when appropriate,
medications for early treatment and/or prophylaxis of mi-
graine. Migraine researchers have an opportunity to im-
prove the quality and comparability of worker productivity
data and provide more comprehensive information to deci-
sion makers. As more treatment options become available
to patients and prescribers, the impact of such therapy on
worker productivity will become more important in deter-
mining the value of such interventions.

We acknowledge Ron C. Kessler, PhD, for his contribution to the
design of this study.
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